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Black areas indicate
those places where the
following usually occur:

~

17 - -l1/ .r-'~~
I,' .i, 2.'II - ., :.!1; 1-' -. ....1

,. \ 1>1'1

~ , . /~j

t ~ ~'/'

~ .\~~." ,
f'" ~'I I

~,,' f'\ .,••
o It /~7': : :\Ii ~[;./ -~ - -_..~'l.._~, - ~

I: .. 0 i... . '. l.._.. _. _ \ • I ,~ -::!!! I ~ '~ .' \ ;,: \ .. , y'" ,"o' • I ~.._.. . .. - .. - .. - .. - .. , ~r1fI.. <- .'\ C' -;' • c \.' I
. r '. A ., ••- •• _.", 1fIt- .. _" I / 1ft I <r- . '. ...~ '1

r '-..- ! '. ~ I. :.,. /t· .. ~ > ., "'"
.. " : •• '--.. f 1If yo' ; I '. .'" ~ ...' ~ .. , ,! _.._.._~ i " , "., I .:_ •• _ •• _ ._. _' _I. ( _ \ -£ .. t. , - .~ :<V:i> ~
_ ,.! :' - 7 '" :--..-..-..-..-..-. '. _·· ..t. i ....-. - -I j: ......:' -..--.- .-..-..,>--. ii,t-:'

• f l .._.... : " \ lOW' I \ .-.-:-.. -'---"- . ~,-,A"\" '-..,
\ !" , _'-'_"_, _. lEe R • S •• • .- \ \ ¥ E ....S. ',.

\1'- ~ \. E ~ A 0 A ! ! - .-.~.--: \ .,- \ ~ .' ~';!'
l" \. ! u ~ A H !. ! 1';-•. - ..-.-- .-./ ; 0 .. I 0 i~··\ ;~:;5 -::, '-..'"

~
_~ \ I I 1"- -- __._.. __ . .\. I I LL I NO I S INDI'"'' . ~- T' / ;~'1<'

". : : COL () R A' ':) \ . .; ,,'" +.... {' '.
'. I 0 0 , . ' I' \ . ",.. ".' • ",.

"\ : : ':'~' r" ·_.- ......1 "" b'- /.'~
". I I "A N 5 I : I . ,41:.' :; l .' \ ..

_ \ :._ .• _ • .• S . Ilf 1 S sou R I ( :' "" r' '-. -.\. . \ •
• ? • f -.. I 1 . p . "-,," .' _. _,.__ I ", l' .... · . C ~, /"-'- ,'- • / ··/1p .'

: ,. • _ .• _ ••_.: : '~ E .. T U / . ~J~:..,'7--
-1- • : -··-··-··-•._.1_. I :...·5 .' .. ' .,., ,.'~ '. J i 1 .-.-...- ..-.-- .. - .. - ..-. " - - ----"' .. - ---:~~ . I- )

.<>~ , \. t j-.. - .. - .. , ! -.-.- .. -.-- .. - ~ t- J- E < ~.- If.l<' r; v'-'" '-s.;,
.., ., _. I z' .! \ -. T E ... E S S '•• - • '" .~
,~ i; ~~~~o "A ! "E ! j .... K L • H 0'" : ,7 _,'_ :....,./ ••• _,. .lI-....... ,/

~ .- .- - "'., E X I C I ~ ~ 1 ~_. -- -.- ..- - tl ..... "-..,. ~
•• _.__ l: _! 0 : l. ,.:.... i ARK A trill S AS: ! /3'........ '> 50

01

M"_:_ .... I '-. __. .J "'. \ " ....... C ARO \.l j'
... - -, I -.- .' -,; .'. \. -: i - ........ .r ...... '_'._•• ~ ~ lL! I.~'.r \_" ./

•. ' ! : ': \ 0, i '" 0 R G \ A \. ..Y',i I .-.--.-----1. ., . A LA e l.tIIII':. .

'-"--~.-J'.- .. ->:-.. - .. - ..-.j ; - ;, ....'! >
, 1 E . 0 . ' \ , r.

'. X A 5 \ ~ i ~

\.
a) expoeec:l crystalline rocks (Figure 1)
b) lellS than 1 .000 meters of vertical movement

in 10 million ylNlf1l (Figure 4)
c) no known young faults (Figure 3)
d) no earthquake epicenters of MM intensity V or greater (Figure 5)
e) seismically induced horizontal ground motion probably less than

10 percent g during next 50 years (Figure 6)
f) no known Quaternary volcanic rocks (Figure 7)
g) no known economic mineral deposits (Figure 9)
h) no known high-temperature convective ground-water systems (Figure 8)
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Figure 17. Results of Combining the Data from Figure 1 and Figures 3 Through 9

Fi gu re 1. (From U.S. DOE, 1983a - OCRO-l)
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In the case of the rock bodies in Arizona, the following reason

was given for their deferral:

"The extensive, though small, occurrences in Arizona, [were

eliminated] because the U.S. Geological Survey already is

studying geologic environments in that part of the Basin and

Range Region." (U.S. DOE, I983a - OeRD-I)

This rationale is incomprehensible because it would make sense

to further investigate, rather than eliminate, areas where the

U.S. Geological Survey has already initiated studies.

There also is no explanation given for the deferral of

crystalline rock bodies in Washington State (see Figure 1). It

appears that the DOE could think of no reason to defer these
sites, and simply dropped them without mention.

Finally, with regard to the screening criteria, there is a

marked inconsistency between the use and selection of criteria

at the national level when compared to the more detailed

region-to-area level. The variables of rock-mass size,

seismicity, faulting, and mineral deposits were used to

disqualify areas in the national survey screening. These same

variables, however, were used only to jUdge relative

favorability, not to disqualify, in the region-to-area screen

(U.S. DOE, 1985a). This is illogical because the later

region-to~area screen is supposedly more discriminating.

Furthermore, the criteria of high hydraulic gradient and

high-temperature, convective ground water systems were
considered important enough to disqualify rock masses at the

national level, yet they were not considered at all in the more

recent region-to-area methodology (U.S. DOE, l895a).
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III. DEVELOPMENT AND IMPACT OF REGIONALITY BIAS

An explanation for the preference for eastern crystalline rock

bodies, before and after passage of the Nuclear Waste Policy Act

of 1982 rests, at least in part, with the concept of

"regionality." The past history of the federal government's
nuclear waste program indicates that a regional distribution of

repositories had been advanced for many years.

In 1977, when continued expansion of the nuclear power industry

was anticipated, the Energy Research and Development

Administration (ERDA) examined a regional distribution of six

repositories. Even then, the reason for mUltiple repositories

appeared more political than technical. "These officials stated

that the six-repository program was not proposed due to waste

volume considerations, but to gain experience in formations

other than salt and to gain regional acceptance for the

program." (Comptroller General of the united States, 1977) (The

Comptroller General was critical of the ERDA plans and

subsequently called for further cost-benefit evaluation of the

need for that many repositories.)

As a concept, regionality also was endorsed by the Interagency

Review Group (IRG) on Nuclear Waste Management in its March,

1979, "Report to the President." This endorsement was based on

transportation costs, distributing the burden of repository

siting, and a much larger volume of high-level radioactive waste

than will be produced according to the most recent projections

(u.S. DOE, 1985b). Although technical considerations were

initially viewed as still more important than a regional

distribution of repositories (IRG, 1979), the perceived

regionality requirement appears to have eventually superceded

other technical aspects of siting in the ONWI-50 draft report.
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When the Nuclear Waste Policy Act was passed in 1982, Congress

included some provisions related to regionality. section 112(a)

of the Nuclear Waste Policy Act requires, " ... the Secretary [of

the DOE] to consider ... the advantages of regional distribution

in the siting of repositories." section 114(a) of the Act also

requires that, "In making site recommendations and approvals

subsequent to the first site recommendation, the Secretary and

the President, respectively, shall also consider the need for
regional distribution of repositories and the need to minimize,
to the extent practicable, the impacts and cost of transporting

spent fuel and solidified high-level radioactive waste." It is

important to note that, in both sections, the Act does not

mandate an eastern u.S. site, but only requires that the DOE

consider the advantages of, and need for, a regional

distribution of repositories.

The DOE has never formally indicated nor investigated the need

for a regional distribution of repositories. But it is likely

that the DOE applied the regionality concept in order to satisfy

a preconceived notion that a repository should be located in the

East. This is evidenced by the following quote from the

February, 1983, internal draft OCRD-1 report, the decision-basis
document for the identification of states and regions in the

crystalline repository program:

"The transfer of program management responsibilities [from

the Nuclear Waste Terminal Storage Program Office to the

Crystalline Rock Project Office (CRP) in chicago on October

5, 1982] was the result of DOE's intent to place more

emphasis on investigations in crystalline rock, in order to

provide potentially suitable sites for a second or

subsequent repository in a geographical region in the

eastern half of the country." (U.S. DOE, 1983 - Internal

Draft OCRD-1)
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This quote was deleted from the pUblically available final

OCRD-1 report. (It should be noted that the transfer of the

program to the CRP on october 5, 1982, preceded Congressional

passage of the Act on December 20, 1982, and Presidential

approval on January 7, 1983.) It is, therefore, evident that

the DOE had already targeted the eastern part of the country for

a crystalline repository prior to the passage of the Act,

particularly because it was earlier noted that studies of the
regions identified in the ONWI-50 draft were initiated in 1980

(U.S. DOE, 1983b).

Further misinterpretation of the Act is evident in another quote

from the internal draft of OCRD-1, which states that, "Although

crystalline rocks have been considered since 1957 ... , the

Nuclear waste Policy Act of 1982 has mandated their

consideration for a second repository." (u.S. DOE 1983 ­

Internal Draft OCRD-1) There is, however, no particular

reference to crystalline rock in the NWPA.

Consideration of regionality in these early documents was

premature. The DOE Siting Guidelines (U.s. DOE, 1984) state

that, " .•. after the site for the first repository has been

recommended, the Secretary [of the DOE] shall give due

consideration to the need for, and the advantages of, a regional

distribution in the siting of subsequent repositories." (10CFR

960.3-1-3). At the time OCRD-1 was released, eastern region

sites in Louisiana and Mississippi were still under

consideration for the first repository. It was inappropriate

for the DOE to emphasize the eastern region for a second
repository site on the basis of regionality while it was still

possible for the first repository to also be located in the

east.
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IV. CONCLUSIONS AND RECOMMENDATIONS

This study undertook the review of all of the existing federal

documents provided by the DOE under a State of Minnesota FOIA

request pertaining to the national survey of crystalline rock

bodies that was conducted by the DOE. It is evident from the
review of these documents that the process by which the DOE
selected 17 states in three regions (North Central,
Northeastern, Southeastern) for further consideration for a
second repository for high-level radioactive waste was

inadequate. It is clear that this conclusion is not Minnesota's

alone, but also that of individuals directly involved in the

preparation of the national survey, as well as those who

provided critical review. This inadequacy is attributable to

the following:

• the lack of commitment, sufficient funding, and time
necessary to complete a thorough and systematic survey;

• an illogical screening process that resulted in the East
appearing more favorable;

• the inappropriate and premature application of the
regionality concept which may have led to the arbitrary

deferrals of rock masses outside the three targeted

eastern regions;

• and, most importantly, a clearly inferior technical
effort put forth in the collection and analysis of

geologic information.

While the DOE would prefer that the states and tribes ignore

past decisionmaking and concentrate on the crystalline
Repository Program as it presently stands, action is necessary

to restore credibility to that program and a sound technical
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footing for any future siting work. For these reasons, it is

recommended that DOE:

1) Suspend the current crystalline Repository Program siting
effort;

2) Reevaluate and demonstrate ~he need for a second
repository;

3) Justify the choice of appropriate geological media;

4) Justify the need for regionality considerations if more

than one repository is necessary; and

5) Initiate a new national survey, after the above actions

have been taken, that has the following essential

characteristics: sound technical criteria, proper

geologic evaluations, reliance on current literature,
full public and peer review, and sufficient time and

resources to do a thorough job.

The new survey would permit the DOE to take advantage of new

u.S. Geological Survey studies on repository siting, regional

aquifer system analyses, and deep, unsaturated zones. It also

would allow the DOE to incorporate some of the recent

developments in the study of unsaturated zones and buried
plutons.
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